In two experiments we identified two main strategies followed by hypertext readers in order to select their reading order, the first consisted in selecting the text semantically related to the previously read section (coherence strategy) and the second in choosing the most interesting text delaying less interesting sections (interest strategy). Comprehension data revealed that these strategies distinctly depend on the reader's prior knowledge. For low knowledge readers, the coherence strategy supported better learning of the content. The nature of this effect seems to rely on the improvement of reading order coherence induced by this strategy. By contrast, for intermediate knowledge both the coherence and interest strategy benefited comprehension equally.
Salmerón 2 Abstract
In two experiments we identified two main strategies followed by hypertext readers in order to select their reading order, the first consisted in selecting the text semantically related to the previously read section (coherence strategy) and the second in choosing the most interesting text delaying less interesting sections (interest strategy). Comprehension data revealed that these strategies distinctly depend on the reader's prior knowledge. For low knowledge readers, the coherence strategy supported better learning of the content. The nature of this effect seems to rely on the improvement of reading order coherence induced by this strategy. By contrast, for intermediate knowledge both the coherence and interest strategy benefited comprehension equally.
In both cases, learning was supported through the active processing induced by these strategies.
Discussion focuses on resolving inconsistencies in the literature concerning whether hypertext supports better comprehension than traditional linear texts.
Salmerón 3 Reading Strategies and Prior Knowledge in Learning from Hypertext
Comprehending a text in hypertext format requires the same cognitive processes involved in reading a traditional linear text. However, hypertext demands an additional cognitive process that is minimized when reading a linear text: the selection of the reading order of the text sections (but see Dillon, 1991; Goldman & Saul, 1990; Goldman, Saul & Coté, 1995 , for the study of order selection in linear text). Hypertext readers follow different strategies to select the reading order, which can affect comprehension (Anderson-Inman & Horney, 1993; Barab, Bowdish, & Lawless, 1997; Barab, Bowdish, Young, & Owen, 1996; Barab, Fajen, Kulikowich & Young, 1996; Barab, Young & Wang, 1999; Britt, Rouet & Perfetti, 1996; Foltz, 1996; Horney & Anderson-Inman, 1994; Lawless & Kulikowich, 1996 Lawless, Mills & Brown, 2002; Niederhauser, Reynolds, Salmen & Skolmoski, 2000; Rouet, Favart, Britt & Perfetti, 1997; Salmerón, Cañas, Kintsch & Fajardo, in press ). However, until now there is no agreement in the literature regarding the strategies that hypertext readers follow when their main purpose is to comprehend a text (Unz & Hesse, 1999) . The identification and analysis of these strategies would allow the determination of how order selection affects comprehension and if the use of this feature could result in improved learning when compared to linear texts. Two main approaches have been used to describe hypertext reading strategies: the analysis of the navigational path and the description of the criteria followed in the selection of reading order.
The first approach consists in the identification of similar groups of navigational paths using a multidimensional scaling technique. Research in this approach starts without any hypothesis about which strategies people might use, and it is the multidimensional scaling technique which allows for identifying the groups that the researcher will later interpret. One of the most extended classifications is the one put forth by Lawless & Kulikowich (1996 ; see also Anderson-Inman & Horney, 1993; Barab et al., 1997) , which identified three main navigational groups: knowledge seekers, feature explorers and apathetic hypertext users. Knowledge seekers spend most of the reading time on content related documents, whereas feature explorers do that on the special features Salmerón 4 of the hypertext (as images, videos, maps). Finally, apathetic users spend short intervals of time on content related documents, and seem to follow a random reading order. However, later experiments describe other navigational groups, suggesting that the navigational path found in an experiment often depends on the particular hypertext used (in terms of content structure and additional features), the particular technique and the particular way of using it (e.g. number of groups in a cluster analysis). This makes it difficult to compare results between experiments.
The second approach for assessing reading strategies describes theoretically the general criteria followed by participants when selecting the reading order. This has been done by analyzing cognitively relevant aspects of the reading order (e.g. text coherence between paragraphs transited) or by using the talk aloud methodology (Foltz, 1996) . This approach overcomes the limits of the grouping of the navigational path, because it allows for a fair comparison between experiments and makes it possible to relate the strategies to cognitive models of comprehension. Following this approach, Foltz (1996) identified the coherence strategy, which consists in the selection of the reading order that builds a thematically coherent reading sequence. The description of this strategy is inspired by the Strategy Competition Model of Goldman and Saul (1990) , which states that readers progress through a text trying to establish global discourse coherence (see also van den Broek, Lorch, Linderholm & Gustafson, 2001 ). If at one point the reader detects a gap in his / her comprehension of the content, he / she would move through the text looking for the necessary information in order to fill this gap. However, as some previous research reveals, the coherence strategy is not the only one followed by hypertext readers. For example, Ainley, Hidi and Berndorff (2002) presented high-school students four texts on different topics that could be read in a selfselected order. They concluded that some participants first selected the sections they considered most interesting, thus delaying the selection of the less interesting ones.
In the present work we follow the second approach in order to identify the main reading strategies followed by hypertext readers and to explain their effects on comprehension in relation to general theories of text comprehension. We consider that we needed our first step to empirically Salmerón 5 identify the coherence and interest strategies, because the prior literature is not sufficiently conclusive. Regarding the coherence strategy, it has been found that the coherence (i.e. semantic relation) between the transited sections is positively correlated to learning outcomes (Foltz, 1996) . However, this effect does not necessarily constitute evidence that hypertext readers look actively for coherence, because one could just follow passively the structure of the hypertext content in order to construct a high-coherent reading order (Salmerón et al., in press) . Regarding the interest strategy, it has been proposed that the interest induced by the section title is positively related to the order in which a title will be selected (Ainley et al., 2002) . However, the authors reported that approximately 50% of the participants just read the text following the order in which they were presented on the screen, so they were not able to correlate the interest for the title with the selection order (p. 550). Therefore, in order to empirically validate these strategies, we conducted two pilot studies in which we asked participants to describe in their own words the main criteria they followed for moving through the hypertext while trying to comprehend a text. An expository text divided into 24 pages was used in both experiments. In the first experiment, an overview of the content was provided from which the readers could access any of the documents; in the second, no overview was used. A total of 61 participants participated in both studies (30 in experiment 1, 31 in experiment 2). Although most of the participants declared that they did not follow any strategy (62%), from the affirmative responses we identified three criteria: coherence (selecting the link most directly related to the one previously read) (25%), interest (selecting the considered most interesting links) (11%), and easiness (selecting the considered easiest links) (2%). However, those percentages should be interpreted cautiously. The selection of a particular strategy for comprehending a text could depend on several features of both the hypertext and the reader. In addition, the method employed in these pilot studies of simply asking a general question could have magnified the number of negative responses (i.e. no strategy followed) obtained. Nevertheless, a fair interpretation of these results allows for identifying the two reading strategies followed by hypertext readers suggested by previous research: coherence (as in Foltz, 1996) and interest (as in Salmerón 6 Ainley et al., 2002) . Therefore, in the remainder of the text we will analyze these two strategies and their relation to text comprehension.
Reading strategies and text comprehension
To explore the effects of reading strategy on comprehension in hypertext we will start with the Construction-Integration (C-I) model of text comprehension (van Dijk & Kintsch, 1983; Kintsch, 1988; . The C-I model conceives of comprehension as a process of relating the ideas of a text into a coherent representation. This is accomplished in two phases: the construction process generates a network of interconnected propositions from the text and the integration phase identifies the highly interconnected links by a spreading activation process. Information from the text is processed in serial cycles. Therefore, in order to maintain coherence between segments, the one or two nodes most highly weighted at the end of a cycle are stored in working memory to be available in the next processing cycle. The model distinguishes between two of the mental representations that a reader forms from the text: the textbase, a hierarchical propositional representation of the information within the text; and the situation model, which integrates that information with reader's prior knowledge. According to the C-I model, many factors contribute to text comprehension, but coherence and prior knowledge are the main factors. Text coherence refers to the extent to which a reader is able to understand the relations between ideas in a text and is usually related to an increase in comprehension (Britton & Gülgöz, 1991) . Different reading strategies induce readers to focus on different aspects of the text, which could be critical in determining the kind of interconnections established between the information read. This relation between reading strategies and comprehension has been extensively reported in the literature (Chi, Bassok, Lewis, Reimann & Glases, 1989; Chi, De Leeuw, Chiu & LaVancher, 1994; Magliano, Trabasso & Graesser, 1999; McNamara, 2004; McNamara & Scott, 1999; Pressley, Symons, McDaniel, Snyder & Turnure, 1988; Trabasso & Magliano, 1996; Wagner & Sternberg, 1987) . There is no reason to argue that this relation found in the literature of linear text Salmerón 7 comprehension does not hold for hypertext comprehension. However, when studying the influence of reading strategies on hypertext an additional feature needs to be considered: reading strategies determine the order in which the text is going to be read, and this could affect its comprehension (Danner, 1976; Kintsch & Yarbrough, 1982; Lodewijks, 1982; Mayer, 1976; Schnotz, 1982 Schnotz, , 1984 Schnotz, , 1993 . The reading order itself plays an important role in comprehension, because it can influence the process of relating text ideas. For example, a text written following a coherent scheme (e.g. temporal sequence of the events) can became less coherent if read in a random order. In sum, we propose that reading strategies in hypertext could affect comprehension in two different ways: from a strategic influence associated with the reading strategy followed by the reader and from a textinduced influence related to the changes in text order coherence (Salmerón et al., in press ).
Although there is extensive work supporting these two influences in isolation, in hypertext both act conjointly in determining the learning outcome of the reader. Following this distinction, we will explore how the coherence and interest strategies affect comprehension in hypertext following the C-I model. In addition, because the model stresses the role of prior knowledge in comprehension, we will consider this variable in our exposition.
Hypertext reading strategies and prior knowledge First we will focus on the coherence strategy. This strategy involves selecting nodes semantically related to the previously read nodes in order to establish a coherent reading order of the different documents (Foltz, 1996) . We will explore both the text-induced and strategic influences, and the interaction with prior knowledge. Considering the text-induced influence of reading order, the C-I model predicts that this strategy would facilitate the process of relating important ideas in the text. By selecting a semantically related text, a hypertext reader would be able to maintain active the relevant propositions of the document read in order to link them to the important ones in the next document (e.g. Budd, Whitney & Turley, 1995) . Otherwise, as the reading distance between two related information increases, the relevant propositions first read will Salmerón 8 be deactivated and it would be harder to link them once the related propositions are read. This is the same process by which text coherence improves comprehension. However, this relation between coherence and comprehension depends on the prior knowledge of the reader (McNamara, 2001;  McNamara, E. Kintsch, Songer & W. . Low knowledge readers benefit more at the situation model level from a high coherency text, whereas high knowledge readers learn more from a low coherency one. The explanation for this effect is that low knowledge readers cannot fill in gaps in the incoherent text without explicit guidance about relationships among text ideas; on the other hand, expert readers who are overguided will not actively use their own prior knowledge to form the situation model of the text. In the field of hypertext comprehension, Salmerón et al. (in press) found this effect of knowledge and coherence in hypertext when comparing low and high coherency reading orders. The coherence of the reading order was measured as the semantic overlap between the contents of two transited nodes (Foltz, Kintsch & Landauer, 1998) . Therefore, it can be concluded that the reading order inherently followed in a hypertext has coherence properties that can affect comprehension as well as other traditional features of the text considered to affect coherence (Charney, 1994; Fritz, 1999) .
Following these results it could be argued that the coherence strategy would improve comprehension in hypertext mainly for low knowledge readers, but not for those with high prior knowledge. However, taking into account the possible strategic effects, the C-I model predicts that readers with prior knowledge would actively process the text in order to select the coherent order, overcoming the shallow processing induced by a high coherency text (E. Kintsch & W. Kintsch, 1995; McNamara, 2001 ). E. Kintsch and W. Kintsch asked participants reading a low or a high coherency text to comment on their understanding after every sentence of it. In this case, the difference for high knowledge participants found in other works disappeared. Therefore, considering both the text induced and strategic influences, we could conclude that the coherence strategy would be beneficial for both readers with or without prior knowledge (see Table 1 ).
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Second, we will analyze the interest strategy, which consists in first selecting those texts considered more interesting to the reader. Interest elicited by a hypertext node title is based on two different sources: individual and situational interest (Ainley et al., 2002) . Whereas individual interest refers to the reader affinity for some stimulus or events, situational interest relates to a temporary emotional state elicited by some aspects of the situation or the text (Hidi, 2001) .
Although the specific contribution of each factor to topic interest is still an open question, research emphasizes the role of individual interest as the permanent source of interest during reading. By contrast, situational interest is limited to the feature that aroused that interest (e.g. the title of a particular link) and is not necessarily maintained during the entire reading session (Ainley et al., 2002) . Therefore, it should be noted that the interest strategy can only be completely defined on an individual basis (i.e. considering the particular 'individual interests' of each person) as opposed to the coherence strategy that can be defined independently of each reader.
In regards to the text-induced effects of the interest strategy, the C-I model suggests that this strategy could hamper comprehension for low knowledge readers, because a selection not based on the semantic relation of the text would result in coherence breaks in the reading order 1 . For this same reason, it could be beneficial for readers with high prior knowledge. If we focus on the possible strategic influences, the conclusions points to the same direction. Numerous works in the literature show that interest for a text can enhance its comprehension (for a recent review see Hidi, 2001) . A possible explanation for this effect is that interest provides automatic attentional resources to the learning process, that otherwise need to be allocated in a controlled way (Hidi, 1990 (Hidi, , 1995 McDaniel, Waddill, Finstad & Bourg, 2000) . In addition, there is strong evidence supporting that text interest could depend on the prior knowledge of the reader (Alexander, Jetton & Kulikowich, 1995; Alexander, Kulikowich & Schulze, 1994; Garner, Alexander, Gillingham, Kulikowich & Brown, 1991; Kintsch, 1980; Wade, Buxton & Kelly, 1999; Walker, 1981) . Kintsch (1980) , for example, has proposed that this relation takes the form of a U-shaped . Others proposals in the literature suggest a linear relation between interest and prior knowledge (Tobias, 1994) . In any case, more important for our present purpose is to stress that interest can be beneficial for readers with some prior knowledge, but not for low knowledge readers. In other words, low knowledge readers would benefit more from the coherence strategy than from the interest strategy. Research on strategy training supports this prediction (Meyer & Poon, 2001 ). The authors found that low knowledge readers instructed to develop a strategy for increasing text interest obtained lower learning scores than when they used a strategy intended to focus attention on structural features of a text. In the field of hypertext comprehension, previous research has found null effects of interest on text recall (Lawless, Brown, Mills & Mayall, 2003; Lawless & Kulikowich, 1998) . In two experiments, the authors found that neither individual nor situational interest measured by a questionnaire was correlated with three navigational strategies (knowledge seekers, feature explorers and apathetic users, see discussion above) or to text recall. Unfortunately, the results were not reported for groups differing in prior knowledge, so we cannot conclude that the null effect held both for low and intermediate knowledge readers. In conclusion, considering both text induced and strategic influences, results in the literature suggest that the interest strategy could be beneficial for readers with prior knowledge, but not for low knowledge ones.
According to these results, an interaction could be expected between prior knowledge (low and intermediate 2 ) and strategy (coherence and interest) in hypertext comprehension (see Table 1 ):
low knowledge readers learn more from the coherence strategy, whereas intermediate knowledge readers learn independently from the strategy followed. We will test these predictions in two experiments in which participants had to read an expository text in a particular hypertext that allowed us to isolate the order selection process (see description in material section). In experiment 1, participants were encouraged to read the contents in their own order, and then their strategies were analyzed a posteriori. In experiment 2, participants were instructed to read the contents following a particular strategy (coherence or interest).
Experiment 1
The experimental hypotheses were as follows: (1) compared with each other using the matrix comparison analysis (document to document test) and a corpus trained with encyclopedia texts. The sentence whose sum of cosines was higher was selected as the central sentence of the text. For each central sentence, every phrase was compared to the whole text on the node. The phrase with the highest cosine was chosen as the central idea of the text and was used as the title for that particular node. In some cases, the central phrase had to be slightly rewritten in order to accommodate it to a title. For example, the central phrase "The seasonal ozone depletion has been severe" was rewritten to "The severe seasonal ozone depletion").
A hypertext was constructed in order to isolate the link selection process. The content of each node was presented one at a time on the screen, and after finishing reading it, participants could choose between only two other nodes. These two nodes were the one with the highest coherence with the previous text read, and other with the lowest coherence. Coherence between texts was computed by comparing LSA cosines for the node just read with the rest of non read nodes (the whole text of each node was used for the matrix comparison analysis, document to document test). LSA cosines provide a measure of the degree of argument overlap between texts that is assumed to reflect the level of coherence between texts (Foltz, Kintsch & Landauer, 1998) .
The selection of the two nodes was done automatically by choosing the one with the higher and the lower LSA cosines. The links were presented one below the other. The position of the high and low coherence link was randomized across selections. Participants were not aware of the distinction between links. Each node was presented only once and it was not possible to reread it again. For example, after reading the section entitled 'Sources of air pollutants emissions', participants could be presented with a high related section like 'Ground level ozone in metropolitan cities' (with an LSA cosine of 0.73) and with a low related section such as 'Effects of climate change in agriculture' (LSA cosine of 0.22). In this case, a participant could use the information provided on the first read section that described 'ground level ozone as an air pollutant' for selecting the highly related node (another example of the link selection process can be seen in note #1). It should be noted that the procedure used here allowed us to accurately identify when a reader followed the coherence strategy by analyzing the number of times the reader selected the high coherence link.
However, this same logic did not follow for the interest strategy, because, as discussed in the introduction, topic interest mainly depends on the reader's preferences and therefore is not suitable for a generic procedure. Therefore, we relied on two different methods used in previous research for identifying when a reader followed the interest strategy: retrospective debriefing methodology (experiment 1) and strategy instruction (experiment 2). Therefore, the way we assessed interest was independent of the way we identified the coherence strategy. To put it in other words, we were able to identify if a participant selected a node based on the interest criterion because this node was either the highest or the lowest orderly coherent.
Prior knowledge questions. Participants were given a pre-test of eight multiple choice questions to determine individual differences in domain knowledge prior to the reading phase. The test assessed general knowledge of the topic 'Atmosphere pollution,' rather than information specific to the text itself. Chance performance was 33%. Sample questions of prior knowledge and the other type of tasks are provided in Appendix A.
Inference questions. We created 10 multiple choice inference questions that required the participant to think about information located in at least two different nodes. Thus this task was intended to assess situation model comprehension. Chance performance was 33%.
Relatedness judgment task. Participants were given a list of the 14 most important concepts in the text and were instructed to rate the degree of relatedness of pairs of concepts (the combination of all concepts resulted in 91 pairs). Participants had to respond using a scale from 1 to 6, in which 1 meant high related and 6 low related. A PhD in Atmospheric Science provided expert ratings after reading the original text. We used these scores in order to compare the participants' solution with an expert one. The final score was obtained by applying the Pathfinder algorithm (Schvaneveldt, 1990) to each matrix using r = ∞ and q = n-1, and comparing the resulting Pathfinder network to the expert one. Pathfinder is a graph theoretic technique that derives network structures from proximity data. This algorithm provides a measure of the similarity between two Salmerón 14 networks called C. This value reflects the degree to which the same node in the two graphs is surrounded by a similar set of nodes. A C value of 0 corresponds to two complementary graphs and a value of 1 corresponds to equal graphs (see Dearholt & Schvaneveldt, 1990 , for a detailed discussion of the Pathfinder algorithm; Goldsmith, 1994, and Acton, 1991 , for its use as a tool for assessing learning). The relatedness judgment task has been used successfully to assess situation model comprehension (e.g. Britton & Gülgöz, 1991) .
Text-based questions. We constructed a test consisting of 22 multiple choice questions for which the question and the answer appeared in a single node and did not require the reader to infer information. Each question referred to the content of a different node. Chance performance was established at 33%.
Procedure
First participants went through a pre-test of 8 multiple choice questions assessing their domain knowledge. They were then instructed on how to use the hypertext. After that, they were required to read the text without time limit. The instructions stressed that they had to read the text carefully in order to answer a series of questions about it. Special emphasis was placed on explaining that they could only choose the order in which to read the contents, but not what contents to read (the program will only stop after having presented all the nodes). The reading procedure was as follows: first participants were presented with an introductory node with an overall description of the text. After reading a section, participants had to press a button announcing that they have finished reading the text. Then a new screen appeared presenting only two links pointing to nonread nodes. Here, participants had to click on a link for reading that particular section. After that, the selected text was presented on the screen with the button for announcing the end of the reading, but without any links. When only one node remained to be read, only one link corresponding to that text was presented for selection. After reading all the nodes, participants had to perform a relatedness judgment task. Then, participants had to answer 22 multiple choice text-based questions and 10 multiple choice inference questions mixed randomly. Finally, participants were asked about Salmerón 15 the criteria they had followed for selecting the links. For each selection made (n = 25 because the first and last texts could not be chosen), they were presented with the title of the text they read before the selection and with the two links available after reading that text (the selected link was identified). Participants had to answer for each selection why they chose that particular link from a series of reasons. That particular reasons have been identified in the pilot experiments presented above and were: "the link seemed the most interesting", "the link seemed the easiest", "the link seemed related to the previous text read", "the link was the one on the top", or "other reason" (in that case participants had to write the criteria followed). They were restricted to report one reason per choice. 
Results

Analyses of reading strategies
For all experiments, differences declared as significant have p < 0.05 unless noted otherwise. Participants' reading strategies were analyzed considering their declared criteria for link selection across the 25 selections. Participants were grouped under a particular reading strategy if they declared having selected a majority of links following this criterion. Three main strategies accounted for 93% of the participants: selecting the link on the top, the link most interesting or the link related to the previous text (we will refer to these strategies as first-mentioned, interest and coherence respectively). Four participants declared that they had selected the easiest links, and one
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that he/she made the selection randomly. Due to their small number, these five participants were excluded from the main analysis. Distribution of participants per condition can be seen in table 2.
Interestingly, most participants declared having followed more than one criterion during the experimental session. In table 3, we present the percent of times each criterion was reported (interest, easiness, coherence, top link and other) by the group based on the declared strategy (firstmentioned, interest and coherence). The report of different criteria per strategy is particularly evident for the interest condition, which declared having followed the interest link just 48% of the time. This result could question the validity of the procedure. In order to overcome this potential problem, in experiment 2 we used a different procedure instructing participants to select the reading order following a given criterion (interest or coherence). To foreshadow, in experiment 2 we did obtain an interest group with an equivalent performance in reading order (i.e. mean LSA cosine) and learning, which supports the classification made here. In addition, previous research supports the reliability and validity of the use of this retrospective debriefing methodology for the analysis of readers' strategies (Poulisse, Bongaerts & Kellerman, 1987) . However, data obtained by this methodology should be validated against data from the reading process (Grotjahn, 1987; Taylor & Dionne, 2000) . For that reason, data from this grouping-by-declared strategy was tested against can be considered that participants of the first-mentioned condition chose the reading order based on a default screen position without actively analyzing the two provided links. For this reason, and following our theoretical exposition, we considered the coherence and interest as the main strategies to explore in the comprehension analyses. Notwithstanding, we also analyzed the first-mentioned condition as an ad-hoc control group to explore possible differences between passive (i.e. firstmentioned) and active strategies (i.e. coherence and interest). Learning differences with the firstmentioned condition will favor the existence of a strategic component associated with the interest or coherence strategies.
---Table 2 about here ---
Comprehension analyses
Two ANOVAs were performed with reading strategy (interest and coherence) and prior knowledge (low and intermediate) as independent variables with the two situation model measures as dependent variables. Results are summarized in Table 2 . No significant main effects were found Salmerón 18
for inference questions. However, the interaction between variables was significant, F (1, 42) = 4.2, MSe = 1.88. Supporting our hypotheses, simple effects analyses revealed significant differences for low knowledge: participants following the coherence strategy scored higher than those on the interest strategy, t (42) = 4.73; but not for intermediate knowledge, t < 1. In addition, scores from participants following the first-mentioned strategy were compared to the main two strategies explored. Planned comparisons between strategies for each condition of knowledge showed that the only significant difference was between low knowledge participants for the first-mentioned and coherence condition, t (60) = 4.74, MSe = 1.72. Low knowledge participants following the coherence strategy scored higher than low knowledge on the first-mentioned strategy.
A second ANOVA was conducted with Pathfinder similarity values as dependent variable.
Results showed a main effect of prior knowledge, strategy were compared to the main two strategies explored. As found with the inference scores, planned comparisons between strategies for each condition of knowledge showed only a close to significant difference between low knowledge participants for the first-mentioned and coherence condition, t (60) = 3.59, MSe = 0.01, p = 0.06. Low knowledge participants following the coherence strategy seem to score higher than low knowledge on the first-mentioned strategy. No other significant effects were found. Planned comparisons were made including participants of the first-mentioned strategy. The main effect of prior knowledge remained significant, but no other differences were found between strategies either for low knowledge participants or for intermediate knowledge.
--- Table 3 
Discussion
The data of experiment 1 supports the result found in the pilot studies presented above showing that coherence is not the only reading strategy followed by hypertext readers, as suggested by the Strategy Competition Model (Foltz, 1996; Goldman & Saul, 1990 ). 38% of the participants report they followed the coherence strategy, 27% the interest strategy and 28% chose the link presented on the top. Therefore, coherence and interest can be considered as two main strategies followed by hypertext readers (Ainley et al., 2002; Foltz, 1996) . As already observed above, the selection of a particular strategy can depend on characteristics of both hypertext and readers, so the identification of other important strategies and the features that induce to follow a particular strategy is open to future research. In addition, the results support the hypothesis that reading Salmerón 20 strategies affect hypertext comprehension, and that this effect interacts with the prior knowledge of the reader (Salmerón et al., in press ). On the one hand, low knowledge reader's comprehension is higher when they select a text-coherent reading order than when they select the most interesting texts (Budd et al., 1995; Meyer & Poon, 2002) . On the other hand, comprehension for readers with some prior knowledge is similar when participants follow the coherence and the interest strategy.
These results are supported by two situation model measures: inference questions and relatedness judgment ratings. In addition, the same pattern of results is observed when the coherence and interest strategy is compared to a non active selection of the contents (i.e. first-mentioned condition). For low knowledge the coherence strategy remains the better, and for intermediate knowledge there are no differences between strategies. In addition, text-based results show no differences for reading strategies. This concurs with prior research on hypertext comprehension (Salmerón et al., in press ). The authors have found that the text reading order inherent to different reading strategies does not necessarily influence scores on text-based questions. On the contrary, they depend on the number of different sections of the hypertext that were read. Put in other words, a strategy leading to read a major number of nodes increases scores on text-based questions (Salmerón et al., in press ; see also Kintsch & Yarbrough, 1982) . Because in experiment 1 participants have to read all nodes, no differences for this variable were expected.
Results from the first-mentioned condition can be considered as a starting point to explore the nature of the effects on comprehension of hypertext strategies (strategic or text-induced). The logic for the comparisons is based on the fact that the first-mentioned condition lacks the active strategic component associated to a reasoned selection of the reading order. Therefore, the fact that for intermediate knowledge the interest strategy shows similar results to the first-mentioned condition suggests that the effect of the interest strategy is merely based on the low coherence reading order associated to it (i.e. a text-induced effect). This result is apparently contradictory to prior literature, which shows a strategic benefit of interest for intermediate knowledge readers (Alexander et al., 1995; . Unfortunately, the first-mentioned condition following the interest strategy get higher learning outcomes than those of the non-strategic low coherence order condition.
Method Participants
One hundred fifty-two University of Colorado undergraduates participated for class credit.
Materials
For the reading strategy group the materials were the same as used in experiment 1. For the non-strategic group, two different text conditions were created, one in which the sections were ordered so that the coherence between transitions was as low as possible, and other in which the sections were ordered so that the coherence between transitions was as high as possible. This was done by arranging the sections in an order in which the sum of LSA cosines between texts was the lowest or the highest possible, respectively. Comprehension tasks were the same as used in experiment 1.
Procedure
The only change in the procedure was the instructions provided to participants. For the reading strategy group, participants in the coherence condition were told to select the link that seemed more related to the content of the text immediately preceding it, whereas participants in the interest condition were instructed to select the link that seemed more interesting. In the nonstrategic group, participants were provided with only one link each time, so they were not able to choose the reading order. Instructions told them to select the link presented after reading each section.
Design
A between groups design was used with reading strategy (interest and coherence) and prior knowledge (low and high) as independent variables. We established a non-strategic condition for each reading strategy (i.e. low coherence order for the interest strategy, and high coherence order for the coherence strategy). The two levels of prior knowledge were defined according to the 
Comprehension analyses
Prior to considering our hypotheses, we analyzed comprehension outcomes from the nonstrategic group (low and high coherence) in order to check these results with prior research on the role of coherence order (Salmerón et al., in press; Schnotz, 1982) . For that purpose, we performed a set of ANOVAs with the non-strategic group (low and high coherence) and prior knowledge (low results were found for the Pathfinder similarities. Only the interaction between variables was significant, F (1, 72) = 7.66, MSe = 0.01. Again, low knowledge readers seemed to benefit more with the high coherence order than with the low coherence, t (72) = 3.85, p = 0.05, whereas the opposite was found for intermediate knowledge, t (72) = 4.06. There were no differences for the text-based questions (F < 1 for the interaction).
In order to assess hypotheses regarding the effect of strategies and prior knowledge on comprehension (i.e. the same explored in experiment 1), a set of ANOVAs was performed with strategy (coherence and interest) and prior knowledge (low and intermediate), using the different comprehension scores as dependent variables (Table 4) Intermediate knowledge participants following the coherence strategy learned more than those reading linearly a high coherence ordered text without link selection (Figures 1 and 2 ).
---Table 4 about here ------Figures 1 & 2 about here ---
Reading times analyses
A possible influence of reading times was explored for the strategic and non-strategic groups by prior knowledge. Participant's reading times were measured in seconds for each section.
Reading time was divided by the number of words in the section, yielding an average time spend per word. None of the effects were significantly reliable (F < 1 for the 3-way interaction).
Discussion
Results of experiment 2 replicate the main effects found in experiment 1 using a different experimental methodology. Low knowledge learn more from following the coherence strategy than the interest strategy. In contrast, intermediate knowledge learn equally from both strategies. In addition, the results of experiment 2 allow us to clarify the nature of the comprehension effects of the different strategies. Comprehension for low knowledge readers following the coherence or interest strategy is similar to those just following a high or low coherence order without link selection. Therefore, for novice readers the effect of reading strategies seems to be based merely on Salmerón 26 their indirect effect on the text order coherence (Salmerón et al., in press; Schnotz, 1982 (McNamara, 2001; . This seems to be the case for the condition reading a high coherent order text without link selection (non-strategic high coherence order). On the other hand, when readers with some prior knowledge are instructed to process the text actively, they can overcome the otherwise shallow processing induced by a high coherence text (E. Kintsch & W. Kintsch, 1995; McNamara, 2001 ).
Participants in the coherence strategy condition read the text in a high coherent order, but the selection of the high related text induce them to engage in a more active processing of the text. By contrast, participants of experiment 2 instructed to follow the interest strategy comprehended the text at the same level as those who read the text in a low coherent order without link selection. This result fails to support the claim that interest improves comprehension for intermediate knowledge readers (Alexander et al., 1995; knowledge can overcome the negative effects of a high coherency text if they posses high reading skills. In our case, activation of participants in the non-strategic low coherence order condition is induced by the necessity of clarifying the coherence breaks in the text. In addition, activation of participants following the interesting link could come from the coherence breaks (LSA cosines or reading order are significantly lower for this strategy than for the coherence strategy), the induced topic interest (Hidi, 1990 (Hidi, , 1995 McDaniel et al., 2000) , or a combination of both. Unfortunately, for the interest strategy it is hard to isolate text induced and strategic effects. For that purpose, we need to control for the coherence order effects, i.e. a condition instructed to select first the most interesting parts (i.e. interest strategy), that at the same time presents the different parts in a high coherency order. This procedure seems implausible because text coherence is a property of the text, but text interest depends on the participant. We can, however, positively conclude that the interest strategy promotes learning for intermediate knowledge at the same level as the coherence strategy does.
Conclusions
We reported two studies that examined the relation between prior knowledge and reading strategies in learning from hypertext. Following, we will summarize the results that provided clear insights on this relation. Next we will discuss some possible interrelations between the coherence and the interest strategies. Finally, we will discuss our results trying to resolve inconsistencies in the literature concerning whether hypertext supports better comprehension than traditional linear texts.
Reading strategies, prior knowledge and hypertext learning
Results from two experiments support the claim that hypertext readers follow different criteria in order to select the reading order of the text and that these have distinct effects on comprehension depending on the reader's prior knowledge. The two main strategies consist in selecting the link semantically related to the previously read (Foltz, 1996) and of choosing the most interesting links delaying the selection of the less interesting (Ainley et al., 2002) . A third criterion consisted in the Salmerón 28 selection of the link based on a default screen position. For low knowledge readers, the coherence strategy supported better learning of the contents (Meyer & Poon, 2002) . The nature of this effect seems to rely on the improvement of text order coherence induced by this strategy. By contrast, for intermediate knowledge, both the coherence and interest strategy benefited comprehension equally.
In the case of the coherence strategy, this benefit was supported through the active processing induced by the selection of the high coherence links. In the case of the interest strategy, the learning benefit could be associated with the combined effects from an increase in the automatic attention devoted to the comprehension process (Hidi, 1990 (Hidi, , 1995 McDaniel et al., 2000) and from the coherence breaks in the induced reading order by the strategy.
Relation between coherence and interest strategies
In this work we have assumed that the coherence and interest strategies are independent, but this assumption requires some consideration. For example, a reader mainly selecting the high coherency link might also be selecting sometimes an interesting link. Or a reader mainly selecting the most interesting link might also sometimes select at the same time a link with argument overlap (even though he / she is not aware of the semantic relation). This overlap between the coherence and interest strategies is possible due to its different nature: whereas coherence is a feature of the text, interest depends on the reader. In addition, we should also consider the possible interdependences between both strategies. As described in the introduction, interest for a title node comes from both individual (i.e. permanent) and situational (i.e. text induced) interest. Individual interest depends on the reader's affinities and therefore is independent of text coherence. However, situational interest for a title node can be influenced by some features of the text, including text coherence (Schraw, 1997; Schraw, Bruning & Svoboda, 1995) . The authors found that reported situational interest on a text was positively correlated to reported 'ease of processing' of the same text. Unfortunately, no experimental manipulation of text coherence was made, so the direction of the relation is tentative. In our context, these results could suggest either that participants selecting the high coherence link will also develop some situational interest for the title node or vice versa.
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Therefore, the important question here is to evaluate to which extent this issue limits the validity of the procedure and the theoretical implications of our experiments. In experiment 1, participants reported the criterion they followed for each of the 25 selections between nodes. We can not know if they simultaneously considered both coherence and interest for making their choice because they were restricted to only one criterion per choice. However, in experiment 2 readers were instructed to follow either the most coherent link or the most interesting link. Therefore, if either coherence promoted interest or vice versa, participants on both conditions should have followed similar reading orders. Contrary to that prediction, participants on the coherence condition read the text in a higher coherency order than those on the interest condition (measured by the LSA cosine between texts transited). Therefore, we agree that both coherence and interest strategies can overlap to some extent. However, we believe that results from reading order measures and learning performance (e.g. differences between strategies for low knowledge readers) support our claim that both strategies independently affect hypertext comprehension.
Is hypertext a good alternative to linear texts for promoting learning?
The results from both experiments can also be considered in order to explore the benefits and drawbacks of hypertext and linear text. It should be noted that we restrict our analysis to a main feature of hypertext, mainly the selection of reading order. Early proposals in the literature of hypertext comprehension claimed that hypertext could improve learning compared to a linear version of the text. The rationale was that mapping the semantic structure of the text onto the hypertext links would result in greater improvements in the reader's mental representation of the text (e.g. Jonassen, 1993; McDonald, Paap & McDonald, 1990) . However, more than a decade of research has failed to support this claim (Dillon & Gabard, 1998; Unz & Hesse, 1999) . The distinction proposed here between the strategic and text induced effects of reading strategies in hypertext can be useful for determining when a hypertext can be more helpful than a linear text: if there is a strategic effect associated to the selection of reading order, it could be concluded that Salmerón 30 hypertext would be beneficial. Overall, results support the claim that hypertext can be beneficial for readers with prior knowledge, particularly when they are induced to actively select the reading order (e.g. by using embedded links into the text instead of explicit overviews of the content). This benefit is related to the processes by which readers with prior knowledge comprehend a text. When they engage in an active processing of the text, they are able to use their prior knowledge in order to construct a more coherent representation of it (W. Kintsch, 1994; E. Kintsch & W. Kintsch, 1995; McNamara, 2001 ). However, it has to be noted that a reader with prior knowledge will learn equally from a hypertext and a linear text if they process the text in an active manner. In addition, results reveal that hypertext is not particularly beneficial for low knowledge readers. This is due to the fact that for low knowledge readers the selection order does not affect comprehension strategically, but indirectly through the changes in the coherence of the reading order associated to a particular strategy. In the best scenario, low knowledge readers selecting the order when trying to establish global text coherence will learn the same as those reading linearly a high coherence version of the text. But when choosing other particular criterion for the order selection (i.e. interest or screen position), breaks in text coherence would hamper their comprehension (Charney, 1994; Fritz, 1999) .
Therefore, a critical issue for low knowledge readers using a hypertext as a way of learning is to identify what makes a reader select the order in a coherent manner. A possible explanation can be related to their reading monitoring skills (e.g. Roberts & Newton, 2001) . When a reader decides to choose the links following a strategy inducing breaks in the text coherence (i.e. interest or screen position), he / she would experience comprehension problems that ultimately could lead him / her to change to the coherence strategy. However, in order to do that the reader has to realize that his / her comprehension of the text presented in the hypertext is not optimal, a phenomenon that can be related to his / her monitoring skills (Bannert, 2003; Hill & Hannafin, 1997; Schmidt & Ford, 2003) . Therefore, it could be argued that low knowledge readers with high monitoring skills will tend to avoid the strategies inducing breaks in text coherence.
1.
For example, imagine that a reader just read a hypertext section titled 'Effects of sunlight in air quality', and he / she has to decide what to read next between these two sections of the same hypertext: 'Effects of meteorology in air quality' and 'Negative effects of climate change in human health'. Imagine that the reader has a strong interest on topics related to 'health' (e.g. because he / she is a health sciences student). By following the coherence strategy, the reader would probably choose the first section on the related topic 'Air quality'. However, by following the interest strategy, the reader would probably pick the second section due to the more interesting topic 'Human health'. In this case, by following the interest strategy the reader would be faced with a coherence break in the reading order.
2.
Because the effect of prior knowledge in comprehension is a linear function and the effect of interest and knowledge can follow a U shaped one (although see Tobias, 1994 , for arguments favoring a linear relation), we can consider that intermediate knowledge readers benefit from both effects. In addition, because in our experiments we use an Atmosphere Science text with
Psychology undergraduate students, we will assume that participants with higher scores in a prior knowledge questionnaire are in fact intermediate knowledge readers, not experts (high) ones.
3. An alternative explanation for the null effects between the coherence and interest strategies for intermediate knowledge is that they simply had less to learn from the text, because they knew more at the beginning of the study. However, this explanation has two drawbacks. First, prior knowledge is measured in both experiments with a text on basic issues on the topic of the text, rather than on content of the text itself that is more specific. Therefore, as most experiments using the prior knowledge manipulation we assume that intermediate knowledge know some basis on the text topic, but not the details on it. Second, there are differences for intermediate knowledge between conditions that can not be explained by this interpretation. Concretely, intermediate knowledge learn less when they read a high coherence ordered text without node selection (i.e. nonstrategic high coherence condition of experiment 2) than on the other conditions. Note. Inference and text-based scores are reported in percentage of correct answers. Ratings are reported in the Pathfinder C similarity value, which scores range from 0 to 1. Standard deviations are provided in brackets.
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